,0 5°0CT 2006 FEEDSTUFF FOR AQUATI C ANI MALS The invention relates to
feedstuff for aquatic animals, especially for warm and coI@ﬁm@C?rmmﬁna-
mental fish and reptiles in fresh or salt water. In the keepi ng of such
aquatic animals, problens arise agaipn and again both with respect to a
wel | - bal anced, species-appropriate nutrition and with respect to an .
appropriate treatnent with agents for treating or preventing ill nesses.
In the care, breeding, and keeping, of aquatic animals, diseases that
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In the feeding of aquatic animals using conventional feedstuffs, it is difficult to satisfy the nutri-
tional requirement.s of the aguatic animals. A large number of health problems in aquatic animais
) are to be traced back to poorly-balanced nutrition. Defects of conventional feedstuff mixtures are,
for example, unbalanced protein content, lack of essential amino acids, insufficient. vitamin. con-.. . .
tent or ingufficient mmeral content. Such defects increase the susceptibility of fish to ilinesses and

mfections

Fish feeds are known in the form of flakes, pellets, sticks, or granules that, in éach case, consist

- of one feed type or feed mixtures composed of several feed types as well as, if necessary, me-
dicinal additives. Generally common is fish feed to which vitamins, minerals, fat, etc. are added;
this feed can be dyed. As a rule, the formulation contains in concentrated form a large number of
vital nutrients, vitamins, and trace elements, which are mixed togéther with the roughage mixture
prior to the final processing into flakes, pellets, sticks, or granules. In the case of flake feed, which
can consist of the most varied ingredients and is offered in the greatest variety of flake sizes, the
offerings are qwte mulfifarious.
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a5 OCT 2006 2 in connection with the feeding, the problem exists that,
as a rule, aside fromother aquaticzani- als, in particular fish of
several species are kept in common in pools or aquariuns, which species
can exhibit conpletely different feeding behaviors, Thus, there are fish’
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) nutrition- physmlogacal value, and sensitive biological agents have still only a very limited effec-
' feed components in very high concentrations. Only in this way did one ensure that at the end of
the production process sufficient amounts of nutritionally rich ingredients such as vitamins, pro-
teins, or essential fatty acids were available for the animals.

Since it is therefore difficult to unite ail of the nutrients and agents in a single feedstuff, until now
one pfodi.:ced different preparsations, such aé specialized flakes or granules, in separate proc-
esses, and then mixed these together in the desired proportion in a further operational step.
However, when different feeds come on the market in the form of & mixturé, one can observe that
the aguatic animals first snatch at certain feed types or visible components, while ignoring others.
In other words, practice has shown that, upon eppropriate offer, e.g. fish will select their food ac-
cording to smell, taste, and color. It has also been shown that fish ingest bright, multicolored feed

tiveness..in order to. compsnsate.for these losses.from the start, until now. one.applied.sensitive. . oo .. . o
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other, which zones or segments contain the feed mixtures separately from each other. The sin-
... gle-piece units thus display at least a firt region and a second region, which border each other.

The object of the invention is thus a feed for aqu.atic: animals that, in single-piece units, contains
at least two feed mixtures of different composition and is characterized through the fact that the
single-piece units consist of at least two contiguous zones that merge into each other, which
Zonhes contai*n the feed mixtures separately from each other. '

- A further object of the invention is a method for producing a feedstuff for aguatic animals that is
characterized through the fact that at least two feed mixtures having different contents or different
colors are converted into feed units that consist of at least two contiguous zones that merge into

each other, which zones contain the feed mixtures separately from each other.
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? ?????p?ﬁ%géraiﬁay, for the individual zenes of the feed unit different feed/raw material mixtures are pre-

pared, the production processes of which can be precisely adapted to the chemical and physical
characteristics and the stability of the individual components. Thus, the production p.roce'ss for all
components can be carried out in the most gentle manner possible. Ingredients essential to fife
are preserved and a denaturing is avoided. Since a prophylactic overdosing, intended fo com-
pensate for the losses to be expected during the production and storage, is unnecessary, a lower
amount of raw materials can be used, which makes possible considerable savings, when the fact
that fish feed is a bulk product is considered.

P The feed units according to the invention are obtained through producing the starting mixtures for
"' _) the individual zones of a unit in the manner most favorable to and compatible with the ingredients
in each case and, for example, preparing these for an exirusion process.

In the simplest case, different and also possible differently-colored feed mixtures are extruded hy
means of one or several extruders into separate worm passages and further processed in a de-
vice that unites the separate strands in the desired manner such that the feed strgnd emerging

" through the outlet opening or mixing nozzle contain's the feed mixtures of all zones placed one
against another, the strand in cross section displaying the zones optically as zones that are sepa-
rate from one another. The image of such a cross section can, for example, be marbled. The first
region, in a circular cross section of the strand, can form a small circle in the center that is sur-
rounded by a concentric ring of the second region. A further possibility is the division of the zones
into two half-moon shaped halves of equal size.
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side. The small discs are then split up by means of a vibration trough such that, like cookies on a
baking sheet, they can be guided separately to a roller mill. The distance between the small discs
_ j i set such that their edges do not touch even when the small discs pass through the press roll-
- ' ers. When the small discs have passed through the rollers, the diameter of the flakes obtained
amounts to approximatsty 5 to 50 mm, preferably 3 to 10 mm, and the thickness lies in the range
of 0.03 to 0.3 mm, and for agquarium fish' preferably in the range of 0.07 to 0.15 mm. The wafer
. diameter is determined by the diameter of the outlet opening of the mixing nozzle; the diameter
can increase through expansion after leaving the nozzle. The final size must therefore be deter-
mined and adjusted according to the material through a test batch. Through the press process of
the rolier mill one obtains thin feed flakes, the shape of which largely corresponds to the cross
section of the strands, thé cross section being, of course, considerably reduced during the rolling
out and the thickness, in the end, amounting to only a fraction of the thickness of the smail wa-
fers. Thus, from a strand with a circular cross section one also obtains approximately circular feed
flakes. With appropﬁately shaped outlet openings, the cross section of the unified strands and
_thus the shape of the feed flakes can be varied almost at will.

) The feed units can display zones of completely different composition; for example, fat-rich and
T 7T fat-poor zones can be combined with éach other. Thus, ifi the feed unit is prepared & matrix that
makes it poésible to provide simuitaneously both fat-soluble and fat-insolubl}é nutrients. Also,
through a suifable -combination of fat-poor and fat-rich zones in a feed unit, the floating or sinking

behavior of feed flakes can be adjusted in order to adapt to the feeding habits of the aquatic ani-
mals.

In another embodiment form, the sinking behavior of the feed units is controlled through the se- .
lection and combinatioh of appropriate expanded and non-expanded zones, which display
different densities. An embodiment form with zones of different specific gravity consists, for ex-
ample, of a fat-rich core and a protein foam shell in the outer region.
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Green-colored zones can, for example, be enriched with plant extracts and plant ingredients or
“‘) ‘ algae, adapted to the specific nutritional habits of aguatic animals.

Ny

In order to improve the general condition and the prevention of stress, zones of high concentra-
tions of vitamins can be added.

In order to achieve an enhanced resisiance to Mnesses, zones can he provided that are enriched
“with agents that exhibit antimicrobial, antioxidative, and/or immune-stimulating properties. Zones

can also be provided that are enriched with agents for treating or prevention of ilinesses.

For an improved feed utilization and iower burdening of the water, in individual zones very well-

digested raw materials can be used, as for example phosphates of animal origins.

Far the production of multicolored feed, based on their inherent coloring or color medification the
following feed components are especially suitable:

: ) Carotinoids (red/yellow): papriké ofl, bixin, B-carotene, astaxanthin, canthaxatin.

Algae {green): spirulina, wakame algae, and s‘eeia-n.g. Carotmonds énd algae in an added émoﬁnt
of 1 to 8% by weight resuit in a usable coloring that can be enhanced or changed in tone through
additional dyestuffs.

Especially suitable as natural components are: krill, artem'ia, gnat larvae, water fleas, plankton,
tuna fish oil, and omega-3 fally acids. These components possess a pleasant yeliow-brown in-
herent coloring that can be used as such or enhanced or changed through other color carriers.

Especially suitable as artificial, but feed-safe color components are: E102, Yellow No. 5, Yellow -
No. 8, E127, Red No. 3, E132, Blue No: 2. The dyestufis are preferably added in an amount of
0.1 o 1% by weight.

rd
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coated with a layer of a second feed mixture, In this case, of course, a multicolored characteristic

is difficult to realize. But a feed granule thus produced possesses to a large degree all of the

} other advantages of the invention; such as the setting of a specific density, the prevention of se-

j lective feeding, and the possibility of administering pharmaceuticéls to aquatic animals together

with an attractive feed. There also exists the possibility of bonding two feed layers to each other

as laminates and dividi’ri:; the finished product iﬁto flakes that, for example, display two differently-

colored surfaces. This is an unfavorable variant if a close contact of the two feedstuff mixtures is

io be avoided during ihe siorags. .

The features of the invention presented-in the description and the claims can be essential both

individually or in any combination for the realization of the invention in its different embodiment
forms. '

The following example serves to explain the invention:

o o EXAMPLE

For reasons of better clarity, the feed zones of the example differ as regards contents only -
through different dyestuffs, which make visible the division of the end product into zones charac-
terized through color.

Preparation of the base formulation:

First, a conventional base formulation suitable for processing in the extruder is created, which
formulation contains the common base materials of both fesd zones. These materials are typical
for a feed for fresh- and's'altwater animals and consist of fish products and byproducts, cereals,
vegetéble protein extracts, yeasts, mollusks, crustaceans, oils, fats, algae, mineral nutrients, leci-
thin, and antioxidants. ‘
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The dyestuff for the second zone is Yel!ow No. 5 dye. This is mixed into water at room tempera-
ture. The “dosing liquid 2" thus produced consists of 6% Yellow No. 5 dye and 94% water.

h) | Metered into a double-shaft extruder in the entry region is 50 kglh of .the base formulation. Fur-
ther, 11.5 kg/h of water is injected into the entry region. Both of these are fiomogeneously mixed
together at a temperature of approximately 100°C to form a viscous mass. At the end of the dou-

~ ble-shaft extruder, the mass is divided into two single-shaft extruders. In one of the sihgie—shaft
extruders, “dosing liguid 1" is added at a rate of 1 ka/h. “Dosing liguid 1" is mixed homogeneously
into the mass. In the second single-shaft extruder, "dosing liquid 2" is likewise added at a rate of 1

kg/h. Present at the outlets of the single-shaft extruders are, respectively, & red- and a yellow-
dyed stream of the mass.

Through guide and distribution channels, the dyed streams of mass are combined in a nozzle
plate and disiributed to 20 outlet openings or mixer nozzles in such a way that a two-colored
strand emerges from each outlet opening, in which strand the colors are separat’egi into two con-
centric cross-section areas. These strands are cut by a rotating knife into discs of 3 mm diameter

‘and a thickness of 1 mm, fed to a rofler mechanism, and rolled out into t__wo-cotored fiakes having
: ) a thickness of 0.1 mm.
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“show them in their cross section as separated zones.”

2. Feed according to claim _;1, characterized in that the individual zones display different col--
orations. '

3.  Feed according to claim 1, characterized in that at least one zone contains fat-rich feed.
_ p .

4. Feed according to claim 3, characterized in that the fét—rich feed contains lipophilic addi-
- fives. ' '
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. 6. Feed according to claims 1 through 5, characterized in that regions with water-soluble nutri-
ents and/or agents have a fat matrix.

7. - Feed according to claims 1 through 6, characterized in that its floating or sinking behavior is .
adjusted through a combination of zones of different density. | '

8.  Feed according to claim 7, characterized in that the density is adjusted through a combina-
tion of zones of different fat content. _ =

8. Feed according to claim'7, characterized in that the density is adjusted through a combina-
tion of zones of different expansion. '

10. %Feed according to claims 1 through 9, characterized in that it contains water-soluble sub-
stances that upon dissolving in water impart to the feed a propuisive force.

14. Féed according to clzims 1 through 10, characterized in that it displays as a first zone a fat-
rich core and as & second zone a protein-foam shell.

12. Feed according to claims 1 through 11, characterized in that the at least one feed zone con-
tains enzymes, probictics, immunomodulators, vitamins, amino acids, faity acids, sugar,
phospholipids, proteins, antioxidants, and/or plant extracts.
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sists 'of at least two contiguous zones that merge into each other and contain the feed

mixtures separately from each other.

15. Method accorﬁing to claim 14, characterized. in that the feed units are formed according to
claims 2 through 13. '



